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(57) Abstract: 



PURPOSE: An apparatus for detecting a 
phase error of an Input signal and a 
method thereof, and a phase locked loop 
(PLL) circuit using the same are provided, 
which reduces variance values of timing 
errors according to a signal to noise ratio 
and reduces a normal state jitter. 

CONSTITUTION: According to the phase 
locked loop(PLL) circuit, an A/D 
(Analog/Digital) converter part converts 
signals inputted sequentially into digital 
signals. A phase detector part(30) includes 
a calculation part(32) calculating a timing 
error between an Input timing of the digital 
signal inputted from the A/D converter part 
in sequence and a sampling timing of the 
A/D converter part, and a sign change 
detection part(34) detecting a sign change 
of the digital signal, and a switch part(38) 
which is driven by the sign change 
detection part and outputs the timing error 
calculated by the calculation part when the 
sign change detection part detects the sign 
change of the digital signal. A sampling 
timing control part changes the sampling 
timing of the A/D converter part by 
transiting a phase in correspondence to the 
timing error by receiving the timing error 



if display of image is failed, press (F5) 



http://patent.kipris.or.kr/bin/Kpa_fulltext.cgi?appLno=1 02001 0005290 2003-10-21 



^ (19) □&ei^^5|§(KR) ^ 
(12) g:»H^Q^^^(A) 

(51) Int. CI. (11)e:>Hei2 ^2002-0064849 
H03L 7/08 (43) SJH^JJ- 2002ta08g10gi 

(21) 10-2001-0005290 ~ 

(22) SaSiXf 2001 a021!03ij 



WIPS PIView 3.3. 2.C 



(7i)S9ej &^ssx^^^HA^ 



442-803 

3:^1 ^^^Al DH&3g 416 

447-010 -^c^^^l^ 
3 Al S<i^S922-2S CH Om^^ 02m 1 604^ 

pS^^ "11 

440-746 

s:?l£4^€iAl§^o^:^laiaie3ooyxl^22^|:|^s^J^2x^s^^Il^ ~-fi^ 2.00-^ ^ ^ 

440-746 

3 I A! Se^^ai a! §30021 XI ^ □ §^ jUSi XFS 
440-746 

S £4^^ AI §^o^qla! ai §300^ XI ^ Pi s^ilS Xh^SfSf 
(74) □2.121 S^Ai 

(77) &'AF§? 

(54) egts a^iMsa as^«s^ 3 g^a, 5^ oi§ oise?i6mg¥Ha^ 



^ E>^SOI :)HAISa. CD. DVD i401§oi A/D^tl-^Olj 2\o[0\ PXj^iM^^ ^^SQ. ej^il^^fe aX|g<M^o| o|^£^o|gj3j- 

u DVD Aii^E'oiiAi iMscHsetJioii E}0|gJsx^es| Mi!ih2.^^ eoi:ii ^^iai §4^^^eh xis^m ^'±Am ^ ^^^y ^^^^m ^[ 

£3 

SAIIAi. 

£ 4^ ^ ^^SOIl [Ef^fe ElOjgjSxhS ^mB}^ ^^^SxfSe¥°J 
11 : A/DSt^¥ 13 : ^ 4^Sx^S e¥ (Phase Detector) 



2002/10/30 



1 



WIPS PlView 3.3-2.C 



15 : ^^SHrii^EKLPF) 

17 : VCOCVoltage Controlled Oscniater)¥ 

23a. 23b, 33a. 33b, 33c : tHIJi 

25, 35a. 35b, 35c. .35cl : ^Ef01X-| (quantizer) 

36a. 36b, 36c, 36d : 

27a. 27b. 37a. 37b : e^::' I 

29. 39 : 34 : ¥^^sfSe¥ 

CDU DVD21- P>^B2J §M» ^/XHi^6^^ A! Oil ^ ^£ ^. e^^^SE^ liSAIllttH P^32| 2}^0\\ 9\x\m ^Am 

inEi:!! sicH^ y^^^oii ^x\§y ^^mm^ ^^^^[ m^o. ^^kM, c\±h9\ ev^^f Ai-oi£i ^e[=^d[ 

OlS:!®!- ^^Tiai^^g^^ M&M(K.H. Mueller and M.Muller) ^^6\ Olg^Cf. 01^ "Timing recovery in digital synchronous data receiver. 
"(IEEE Trans. Conrimun., vol. COM-14. pp.516-530. May 1976.)0II :?HAI£ICH ?IQ. 

£ 1^ E^01SSx^ 4^^S^0^ ^^E^OI?J3t ^M^EI-OISe mD\mMB\^ ^j^^^S^^SJ^CPLUphase locked loop 

circuit)^ £AI6|-^ M^£OIP. EfOlgjSxFfe ^m4=S^{)llAH^ ^^^Sx|-2f e^th ^OIS ::?1-XIH^. 0\o[2\ ^gOilAi^ 'EIOI?jSxr£^ 

2XF'e m^m sjDis ^gshw A^g§^a. 

P-OI^JSXF g# m A/D^l^¥(11)« mm A/D^1^3F§. ^^^SxfS#Y{phase detector)(13)a ^^2.X[^m:S^^. ^^im:^: 

HaClow pass fllter){15)M 0|g& !iiOI2E^i:?13}§, ^ VCO(voltage contr6lled oscillater)¥(17)a 0\^^ ^Mi!EfO|gJ£j 

CI|0|Ei4^6!BOl #'^S^^¥a CD SE^ DVD2] B^m GIIOI EiM PLLSj A/D^^¥(1 1 )Oil ^X^^jo^ A/D^1^¥(11) 

S^l^o^^p 4.<MSh 0^U^Z16i^M aX|^<Ms^ ^l^Ama. ^^^Sx^S#¥(13)^ A/D^^::'l(11 )S¥P PXI^^M^M ^xl-^o^ 
4^^oF01'#:^m^ ^^go^ EIO|gjSx« 6^e§^P. ^^^2x^SM¥(1 3)011 £ioK)i EfOjgJSSF^ ^SHii::^ P (1 5)011 gJ^SP. ^ii}l:±i^ 

P(15)^ EfOlgjSx^S inOI^M Xii::Ho^01 VCO¥(17)0il Ej^S-^P. VCO¥(17)^ E\0\^2,X[m ^o[0\ 9,XJt^mm 9\ 

aioithp. 

£ 2fe POI^S^g e2||S|.^^^Sx^3#¥(13)S| M^SOIP. ^D\m dh2f M&M 5-1 4^1 Oil D}^^. POISSX^fe OmU 

^011 S^SP. 



OlS 5i0| £ 2011 £AIEi S^SOia. £ 2011 fl^M^, ^^^£x^S#¥(1 3)^ ^D\{2\ biil|(23a,23b). flP01X-|(25). e^::»l(27a.2 

7b), ^ i,^<iO!(29)M ^b|o^:n 9iQ, 

mm(23a)^ A/DS&:?1(11)^¥P PXl^<M^g XH&ohp. PX1§<M^ Xk-1 ^[.^^^ ^011. AH^^ PX1§<M^ S^£lSiPIl 

:?h§SfS, tHIH(23a)0ll^ PX|^6imXk-i D\: XiS£|01 SIP. ^P0IX1(25)^ A/D^^¥(1 1)^¥Ei AH^^ PXI^^il^ XkS 4^^5|-0i 3 PXI 
g<ym2.^01l a>B| +1 SEfe -1^ OixIg^Xhtfth ^ akM WE-i(23b)S #^§hP. Wn-i(23b)01l^ PXIl^M^ Xr-i Oil ^jth ^POj X-1(25)SJ a 

X-ISSICH 2IP. e^::'l(27a)fe WIti(23a)2| e^g^^ Xk-i 2^ AH^^ PXI^iM^ XkOll 9\m ^P01XH(25)2J BkM ^g°^P. 

27b)^ A/D^^¥(11)S| #^atXk£F H^iH(23b)£| an-i # ^§§^P. i.^^^::>l(29)^ gS:?l(27a.27b)£j ^mo[0\ P0|°«S5^FS' <i^ 

#HhP. 

3diu. eHH::^i^oii ca^^ poigisx^ s^sxi^ dh m^nm poi°jsxf» sem^ ^^^^^/^^ ^x^^jo^ o.^^ ^j^2\ pxii^m^ 
e^ oisoi-:?! uncoil ^4^s#:?i£i oi^oi bp. m^M poi^sxh ^2S|ai s^^^^eh xiEi(jitter)gioi BH o\^B[D\\ ©oiH^ ::»ixhi:h^ 

S^OIU ^s^SMbKSNRisignal to noise ratio):?h ^SOHAISP 3 S^^^m ^ 91^ mmmm J[J\11 2iP. 

5E£h. P0!S£xF2i:0j OH M^OIIAH UEfUHS Sg2x^ aiOPf M^?s|5jO!Il PeSll^^^ei DVDAI^iglOllAi QjOIP 

^^0\ OI^HXF mfe :?1^5« 3fXll 
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DVDAI^g! 4. o^^s ^sCHSgdlOll OS E|0li!23tf2igoi gOIH ^2!A| §#^^EH XIH^S i^4tA|^ 

^sgaoia 5§¥oii s^sffe i!a¥B H s&ohfe aoi dh^^ism. oimoiiAife sag shsmoi e ifss ap ^fAiisMi 




E 4fe & asOII C&efe E^O|a£X^g a^ohfe ?^4.^£x^SS¥(30)« EAI& M^EOIP. S ^SOII (l}Sfe ?l4}£xf3#¥(30)fe ?l4f2» 
SeSxIOil SlofO) ?S@P. e i^SOll ajsfe ?l4hSXt3g§xlfe, a^dSSI ElOigSXfg i^es^te a<i^¥{32) EJ^afe PX|g<MSo| « 
SeJ&S a#6Ffe ¥msas#¥(34), S ¥Sea3S¥(34)OII 2J8H =?^S10[ ^s.&^J\ SSS g^OII c5<i^¥(32):>^ aol°!2xh» 
g^Sfe :;^?| JI¥(38)S ?aap. 

015IA). ^^^¥(32)fe A|S S-gS 3ggCH ^xf^jog g)^Sfe PXia<Ms» ±X\^°^ XHSmfe A1PH2I bHffl(33a. 33b. ^ 33c) ^X^^!OJ 
PXIg<MaB OlxIgrXhSAI^Ife m^HSJ UPOIXiOSa, 35b, 35c, S 35d). ^xl-^jei ypHSI PXia<ya Efe S!EfO|Xi°| S^StOII Ql*f 

^^^s 4-18 5^fe LiPHsi 9s:Ji(36a. 36b, 36c. ^ 36d), ag:i|2i g^stg sss^ihsffe ^7^91 gsi:?i(37a, 37b). sa':>i(37r)2i'S 

m^Di M23^D\{37b)2i S^2ia ^I'gotfe g^th3|(39)g SIP. 

A/DS&¥(1 1)S¥E| PX|g6!^Xk-3 ■ Xk-2 . Xk-, :?t ^Xf^jos gj^SCH flii miH{33a). S||2bHffl(33b), S Xjl3bHIH(33c)CHI ^ti^^S. XHS 
S ^011 AHSg PX|g<y^Xk:7^ g-'^aSlPH DFS^VP. J||1S!&0|XH(35a). III2f!EI0IX4(35b), Jai3S!EfO|Xi(35c). S fll4aP0|Xl(35d)fe 2,^ 

WfflOII XHSaOi Site PX|g<Ms Xk-3 . Xk-2 , Xic-, ^ AHSS PXIg^dS Xk» ^SShOI 2|2|oj c|xi§<Mso| ^sb|eo|| (^ef 2[2|o| 
CHgate 0|x|g^X^s^<Ms ak-s , ak-a . Bk-, .a akS OlxIgfXtSAieiP. OiD\M 0|x|g,^X^S^<MSfe +1 -10IP. 

JiiiaS?|{36a)te »l1biQi(33a)0|| XHSaOl Site PXIgiJSxk-a SI Jll2mffl(33b)01l Xi&aoi Site PXIgiJS Xk-2 g ^gthP XII2aS:3|( 
36b)te SI3mii1(33c)OII XHSacH Site PXlg^l^Xk-, 2f A«S gJ^S PX|g6!^XkM 4^§SP.fll39g:7|(36c)te fll1S!Ef01X|(35a)0|| a& 
OlxlgfXHf^^S ak-3 2f «l2gEfO|X)(35b)0|| Slgv OI^|gfX^S^<MS ak-a » 4SthP. ;gi4Sa^l{36d)te ]gi3aPOIXi(35c)0|| Sim OlXlifXfS 

^js Bk-i a fli4apoixi(35d)oii 21& oixi§fxnf^s ak» 4-g5tp. fliie^:>i(37a)te :gi2aa:'i(36b)°i s^ii (xk-, +Xk)3j ms'sl^dh 

36c)2| S^ii (ak-3 +ak-2 )m =^g&P. S12ea:?l(37b)te Sll aa:'l(36a)2| g^gi (xk.3 + Xk-a )M III4aSPI(36d)2| S«2i (ak-, + ak 
)« ^§&P. Sfiih^l(39)te msmD\{37a)9l S^Si (xk-, + Xk)(ak-3 + ak-2 

m fll2ga:?l(37b)°l a^ii (xk-3 + Xk-2 )(ak-, + ak)s ^^'gmoi ^i*m aehP. 01 a•^L^S! S^aiOllte ^SUSte UIDHSJ PX|g,MSO|| □ 
m Om 1/801 es^015!P. 01 0|=g m&M ^^^aiSg^^NOII 2|S^0| th^g SJoSAI XfA||§[ as a^et bF2} teS "Timing recovery in di 
gital synchronous data recGiver."(IEEE Trans. Commun., vol. COM-14, pp. 516-530. May 1976.)0|| 3HAiaO) SiP (39)011 °l6h01 ft 

iiol pois2xf:jh ap. oiaas a<!ih¥(32)°j s^ji^g ssoh^ omm ma. 

Zk = aoigjsxh e^Si. 
Xk = kejjtH gj^a pxii<yffi. 

ak = kSWI gj^a PX|g<yS2J OlJIglWlfS! ii, 
k = 4.5.6.7.- • • .n. • • • (n : XhS=^) 
OIP. 

A/D^&¥(11)£¥E1 S^ate PXIg<MSg ^MB^IOII QjSH 6blM^ S^ofe 3^. PXia<M£o, gaiS goilAl SI4f?IH|efe ¥Sb|eOi:Zi 
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^^di^::'^ ^^a^ ^'^schijiioims ^^si-^ 51oi bh^sjs^a. :;giimiH(33a), ;gi2yiiti(33b). ^ msmmmcm xhs^sioi cixi 

D\\0\^^ =?^^0\ S^oH^ 2|Z^o| px|^<M^o| lei 5101 g^'IJH ¥^^^¥(34)^ 3|2|o| pxi^iM^ A^OIOil ¥S^1}:? 

rf^^xl¥(38)^ ^<i^¥(32)£i ^^^01! S^^Oi 9JiQ. >^^xl¥(38)fe ^<iV¥(32)^¥Ei EfOI^Sx^S 4^go^D1, «^^5f^(32)^¥Ei ¥^ 
SIMffHOliei EIOI^SxFM S^thQ. >i^3^l¥(38)S¥Ei &01gJS3^^ ?l^^:QS^Hll^(PLL:phase locked loop circult)S 

VCO¥(17)01I gJ^sia. VCO¥(17)fe :±:¥|XI¥(38)S¥Ei EfOliJSx^e ^^Bm H EfOj^SxK)!! QigSjfe 2im SiOjAj^o^Ml B 

SE 5^ ^ ^^0\\ CTl-s^ &OmSx^ Sg^^Sm UE^UI^ ^M£0|C|. ^ ^^0\\ 0}^^ oi^<M^2J EfOlSSxF S^^^S^, ^Xh^^^ ^'^ 

eiX-l, Gi|0|E:i4-^i!921 SS|SO| CDU DVD21- A|iii:gj o^¥El QIOIEiM gl^^, A/D^€^¥(11)^ SOieei QjOIEiM CIX|g<M^^ ^f^A 
^□(841). 

e^<^^¥(32)^ ^x^^SHo^ gi^£|^ yPHSI PX|^6!^# 26h&^SMi E|OliJSX^M i!L^#^^a(S43). e^L^¥(32)0il 9\o\0\ E^O\^S,X\D\ t^m 

¥m^mS^¥(34)^ ^^^¥(32)011 S\o[0\ Uli^HSi ^X^^o] PX1^<M^S ^^goK)1 ^^2\ QXim^m-SJi 5j^^?1blMS bi:nii,'"0^ 

Ml ¥^^SfCM¥e SS&a(S44). ^ ^^SOIl EU^fe EfOI^Sxh S#^^S01l/dfe ¥^^£f S^¥(34)S 5l« >::SOi:>i|OI^^ ^©of^CK mE}M 

m^^hmD[ lei pxim^isi^f a^^:?H^ s^oii ¥^^^[§^¥(34)^ udhhi pxi^^^ eoii ¥^^if:?i- ^mm 2iMmD\\ sa, ¥^ssf 

S#¥(34)fe ¥^S§f:3t 91^ S¥OI| >i¥lxl¥(38)0il ¥s^m^ii^S S^&^^AM. >^^XI¥(38)S ^eAj^P. 

^6^¥(32)2^ #^^011 :ii^xl¥(38)^ ¥^^sfS #¥(34)^¥Ei ¥s^5^<Mm:?^ 9Ji^D\ ^^Dm e&§.^H^Mi PXIg^sSj ¥^2 

1K)4¥S eE+a^P(S45). ¥^^mS^¥(34)^¥El ¥^^Sl<y^:?f gife 3^011^ ^xf^o] QB PXI^^ilS^ EjOl °jSxF<:i[^ ^ ¥S^sf 
^^^t^P. :^^^xl¥(38)^ ¥^^1^S#¥(34)^¥P S^Oilfe ri^^xlM ^gA|?jP(S47). ::^^¥lxl¥(38)>^ 

^§£12, ^^xl¥(38)^ 2<:i^¥(32)01I 9\B[(A Et0\9^2.x\m ^^Bm ?j^^Il§^H{PLL)ll^S| VCO¥(17)^ ElOI^SxfM ^^e^Q 

(S49). VCO¥(17te &0|gJSxte^e ^^^eiOie ^MgEfO|gi£l S.mm ^^AI^P(S146). ^M^POIiJ MS^OilS ^ 

S AieVLHOil AHSe PXm^ils:?F gJ^SIS. gJ^g^.PXI^^ilsOil ETJEI ^xF^^S XjSSJSAI EfOmSxf S^^^SOI 4-^=!P. 

^§ Ai^n4ioii AH^^ px|g<M^:^^ gj^axi s^o^. EfoigjsxF s^sxi^ aoiijsx^ s#2f§oi 310^ e&snQ. oish& 

E|01?«£X[ ^^Amp{S148). 

0|2f ^01, ^EfOIXiSI LiPH^ ^^9.^m. i^^QIS^sblOil Oiel- ^<i^2^^S ^OIH, ^4^Il§¥Hlj^ S^^^A! EI01°lSxF0il ^if ^ 
2SIA1 ^^^^ ^^^ir 4^ SlIHI 

aE§^, ^Xh^iei UPHSI PXIliiiiSM OlSe ¥a^§^S#¥e ¥meSH?F S¥OII &0|gJSxFM S^o^HS. VCO¥fe 

AlSOil EfOISe S§& 4^ SCf. 

5E°^ CDU DVD2f A|>ig2J dH^OI AISOIIAI cf Oil Al 2i EIIOIElM^Oll 9]^ =FI^^^2X^2^ ?l^^SxK)il Qig^ ^g^Oj i 

e.^ ^^I22.iee 73IA|&o^Mi ^^11 HWI^ ^^^^2] OISM 2^P. 

^ ^^soii a}s^ s^6!so| Eioigja^ s^sxi Si! g^soii 2ACHAi.'¥^^ifse¥^ 5ii>^soi:>iioi^^ ^^5^ax|°^ oloil ovahxr&:i2 ^ 

5EeH, 2<^L^¥(32)^ Ali:>HHJ WEiS ^^o^^X|0}. OIOll sfo^Xj SfH ¥4^2] biiilS H eOilAi ^xh^o^ yPHM ^ye^ShOI El 

OI^^XfM 2^P- 

SEeh, ¥se5fS#¥(34)0ilfe ^<iL^¥(32)0^|/d UlI^HSJ ^X|S|0| pxm^^2f <5il^:^l ^^ol^XISI, OIOll mo\X\ 

SfH feB.|ll^S ^E,|&^^^^ ^>^oj tHni gOllAi <!!li»i^os yPHSj PXIg<yse S^A19t^ OIM SIP. 

SEs-K ^ ^^SOll 2iCHA12] ^MijP0|°l 3ES¥^ VGO¥(17)^ ^^51^X1 o^. OIOll t^SFXI ^M^EIOI^M ^ ^l^ OB &X|^ 

SAP. 

^ ^^gOll 2^01 /d^ ^^^Sx^^#§xlS ?i^^I2§¥Hs|^UI0ll ^l^^ohOl ^SmaXie^, ?|^2x|S^§xlg £J01I£ 
?l^^Sx|2| g#0| ^Sov ^0^011 ajsfev o^p. 



0|^^ ^S6Ffe bf2f ^^OL S ^^§011 CLj-s^, ^xf^joi ypHSj pxigd^S Olgo^Oi POlSSxhM S#5|I1. ¥m^£tS#¥M ^DmO\ ¥1 
mmD\ Slfe S¥01I°^ ^01 EfOiaSXfg #^Al^oS>W E|0ia25^01l CH^^ X|H^^ D\X^m §?e[0|L|B}, d^CHSMblOll mm E}0\% 

2,x\^m9\ m^m mm 4^ 9i:>\\ ^p. 



(57) g^2J 

m=?%^ 1. 

^X|2{o^ <!iisS PXm<ys^ ^t^A|3|^ A/DS&¥; 
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SfA19lfe ^M^EfOIS S§¥;e S&5fe ^SH^ oFfe ^^IlS¥HS!S(phase locked loop circuit). 
2. 

;31 1 1^011 2>lOjA]. 

?l^^sx^s#¥^¥Ei ^oi Eiomsxhs ^g^oj inOizE* ^i:hs^ii, ^oi inOi^:?t Eioisaxhe ^oi ^MUEfoigj ss^oii 

3. 

^1 1 troll sioiAi, 

^:?i <NOii 2I6H ^:?i E^oliJSx^:?^ <!i^^£ei^ ^§hs sf^ ^^^:a§¥Hii^: 

(oi:7iAi, 

Zk = EfOjgJSxF. ... 
Xk = W^M PXI^6I^, 

ak = keiWI ^^:?l C|Xll6la21 OlxIg^X^lF^ St, 3E.II1 

k = 4.5,6.7. • • • ,n. • • • (n:J}e34-)) 

- S?S4. 

^1 1 iroil SiOiAl. 

^I'l ¥s^stS#¥Oil SioH ^SSIOi ¥a^l}g 3#e^ 3^011 ^Oj S6[¥::?h ^Ol E^0|&l2x^M ^^oh 

^ ^?l3cl¥;M Ht^oFfe ^fe^Sx^g^SxI. 

S^S 6. 

^31 5 soil 2A0i/H. 

^hpi a<ih¥fe aesf ^011 sioH Boi^sx^iPh 3ie ^s^^ ^^^sxfs^sxn 

(o^:7iAi, 

Zk = ^O! EfOlgJSxK 

Bk = keiKH iJ^S ^Ol PXI161^o| oi3c|g>^XHfe 2.^. ZlBm 

k = 4.5,6.7. • • • ,n. • • • (n : 

^^S7. 

^1 5 soil 2A0iAl. 

^::'l ¥aSSFg#¥^. UJ\^>^mD\ gJ^SI^ e!i>^aOi>ilO|^e SSo^fe ^§!°^ ¥l4tSxfS#§xl. . 

§^S8. 

^Xl-^o^ EJ^S^ PXi^Al^oj oi^ EfOloj^l- ^^:?| PI|g<M^oi AHsg EfOliiefHI aOlg^Sx^S ii^^om, ^XfSJo^ EJ^S^ P 
Xl^^^oj ¥s^l^g S#s^^ B?ll; 

^Ol ¥^^Sf:i^ S^El S^OII 4>0| POIgJSxhS ^^m^ B:^I:M SSSF^ 51# ^S^S EfOISS&xf 3#g>^g. 



2002/10/30 



^ ~ : . : WIPS PIViev/ 3.3.2J 

1 r. 

(oi:;iAi, 

Zk = Eioi°]£xh, 

k = 4.5,6.7.- • • ,n. • • • (n : 7:F^4-)) 
£S 1 
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